Introduction
A sequence of integers b 1 < b 2 < · · · < b k is called admissible if for each prime p, there is some residue class modulo p which contains none of the b i . Hardy and Littlewood [2] conjectured two relations between admissible sequences and sequences of prime numbers in intervals. 
Conjecture B. π(x + y) − π(y) ≤ π(x).
One way of interpreting Conjecture B is that no interval of length x contains more primes than the initial interval [1, x] . We will consider the two functions, (x) = lim sup x→∞ (π(x + y) − π(x)) and * (x) which is defined to be the maximum number k of elements in an admissible sequence y < b 1 < b 2 < · · · < b k ≤ y+x of length x. The prime k-tuples conjecture implies that * (x) = (x). Hensley and Richards [3] showed that for large enough x, * (x) > π(x). That is, they showed that Conjecture B is incompatible with the prime k-tuples conjecture. In this paper we increase the known bounds on the set of x satisfying * (x) ≤ π(x) and find smaller values of x such that * (x) > π(x). Since there is stronger evidence for the prime k-tuples conjecture, the general opinion is that Conjecture B is false. Erdös [1] stated a weaker conjecture to replace Conjecture B.
This conjecture implies that the centered interval (−x/2, x/2) contains more primes than any other interval of length x. In this paper we find values of x satisfying * (x) > 2π(x/2). This shows the incompatibility of Conjecture C with the prime k-tuples conjecture.
Conjecture B: Extending the range of validity
Schinzel [5] showed that * (x) ≤ π(x) for x ≤ 146 using tables published by Smith [6] . This result implies that Conjecture B holds for x ≤ 146. Selfridge has shown that Conjecture B holds for x ≤ 500 (see [4] We can order admissible sequences in the following way:
Note that one admissible sequence may occur several times in the ordering. To compute * (x), we use the following algorithm.
Algorithm for computing * (x).
Step 0. Input interval length x, upper bound U for ρ * (x) and lower bound L for * (x). Compute p 0 , p 1 , . . . , p k , the primes less than or equal to U . Let r i be the residue class being sifted modulo p i . Let u i be the number of unsifted elements at level i.
Step 1. Initialize i = 0, i is the level at which sifting is occuring modulo p i .
Step 2. Increment i. Set r i = 1. If i ≤ k, check for a residue class modulo p i for which all elements in the interval have previously been sifted.
Step 3. If a sifted residue class is not found at this level, sift the residue class r i modulo p i . If u i < L, go to Step 4. Otherwise, return to Step 2.
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Step 6 Step 7. Return to Step 2 until all cases have been checked.
Step 8. Output L as * (x).
The values for * (x) in Table 1 were calculated using this algorithm. The x values are the lengths of the largest interval with an admissible sequence of * (x) elements.
We have made our implementation of this algorithm in C available for public ftp access at math.byu.edu in the directory /pub/clark/dense. Other programs described below may also be found in this directory.
Since we are interested mainly in the set of x satisfying * (x) ≤ π(x), we can use the method that Schinzel [5] applied to Smith's [6] results. Schinzel used the inequality * (x + y) ≤ * (x) + * (y) to find a bound on * (x + y). The bounds for * (x) in Table 2 are derived from Table 1 using this inequality.
These inequalities show that for 2 ≤ x ≤ 1120 that * (x) < π(x); that is, Conjecture B holds for x ≤ 1120.
If we set L = π(x) in algorithm 1, we can further extend this range. This change allows us to ignore admissible sequences containing less than π(x) points. Using this modification we calculated that for 1121 ≤ x ≤ 1426, * (x) ≤ π(x). One interesting result of this computation is that * (1422) = π(1422) = 223. The running time for this example was approximately eleven days. The programs described in this paper were run on an SGI Challenge L with 200 MHz R4400 processors. All running times refer to this computer.
Conjecture B: Dense admissible sequences
In the previous section, we were interested in extending the range of validity of Conjecture B. In this section, we want to find values of x such that * (x) > π(x). Hensley and Richards [3] showed that * (x) > π(x) for large enough x. In collaboration with Stenberg, Hensley and Richards found that * (20000) > π(20000) (see the note at the end of [3] ). Vekha and Richards [7] found an admissible sequence of 1412 points in an interval of length 11763. Since π(11763) = 1409, this gives
For intervals of length greater than 2000, it is not computationally feasible to make a thorough search in order to determine * (x). In our search for smaller x satisfying * (x) > π(x), we considered only those x for which π(x) − Li(x) is small. That is, we chose intervals with fewer primes than would be expected on average. For the first n primes, we considered all possible combinations of sifted residue classes. For the remaining primes, we chose the residue class which removes the fewest number of unsifted elements from the sequence. Choosing n = 9, we found an admissible sequence of 715 points with interval length 5380 and π(5380) = 708. The running time for this computation was approximately nine days.
Given a dense admissible sequence, one can search for dense subsequences with shorter interval length. For this example, we found an admissible subsequence of 657 points in an interval of length 4916 and π(4916) = 656. 1, 3, 1, 1, 4, 1, 1, 10, 8, 7, 1, 4, 3, 1, 4, 5, 7, 4, 1, . . . , 1}) 4. Incompatibility of Conjecture C and prime k-tuples conjecture Schinzel (see [5] ) showed that * (x) − π(x) ≥ (2 log 2 − )x/ log 2 x assuming a special sifting hypothesis. Since 2π(x/2) − π(x) is asymptotically equal to log 2 × x/ log 2 x, we suspected that Conjecture C and the prime k-tuples conjecture would be incompatible. That is, for large values of x, * (x) > 2π(x/2). We investigated this problem using the method employed by Schinzel in his proof. We sifted the residue class n i with i ≡ −1 (mod p) for all primes p up to a certain value which we denote by s in Table 5 . For the remaining primes we chose the residue class so that the fewest remaining elements of the interval are sifted as in our previous computations. Let S(x) be the number of elements in the admissible sequence produced by this computation. 
